
  

4x4 Transfer Matrix

● Two sets of measurements Fill #16600 and 
16935

● For Fill #16935
● Booster was running causing spikes in tune 

measurements.

● The measured ΔQ
min

 was noisy.

● Made three measurements with different levels of 
coupling.



  



  



  



  



  

Uncoupled Tunes Only Horizontal Vertical All OptiCalc

α
x

-0.107 -0.133 -0.154 -0.267 -0.220 -0.228

β
x

12.134 11.014 10.374 11.208 10.464 10.219

α
y

0.052 0.082 -0.174 0.075 0.017 0.066

β
y

8.387 7.601 6.581 7.381 7.453 5.646

ΔQ
min

0.00000 0.00635 0.00733 0.00733 0.00733 0.00733*

δQ
error

0.00294 0.00010 0.00151 0.00058 0.00041 ***

* Measured ΔQ
min

 

Fill #16600 (pp12b-v2 ramp) and bi5-qs3 changed by +0.5

Fill #16935 (CuAu12-v2 ramp) no additional coupling

Uncoupled Tunes Only Horizontal Vertical All OptiCalc

α
x

-0.089 -0.098 -0.061 0.282 -0.184 -0.095

β
x

9.247 9.103 9.229 4.221 7.447 8.816

α
y

-0.158 -0.173 -0.169 -0.231 -0.081 -0.017

β
y

27.638 28.123 8.233 25.147 11.140 8.961

ΔQ
min

0.00000 0.00374 0.00086 0.00085 0.00088 0.00053*

δQ
error

0.00092 0.00081 0.00385 0.00659 0.00220 ***



  

Uncoupled Tunes Only Horizontal Vertical All OptiCalc

α
x

-0.099 -0.105 -0.762 -2.811 -0.737 -0.095

β
x

27.270 17.552 13.918 25.670 12.890 8.816

α
y

0.098 0.101 -0.420 0.003 -0.258 -0.017

β
y

27.616 14.032 16.599 7.980 12.654 8.961

ΔQ
min

0.00000 0.01101 0.01142 0.01120 0.01142 0.01119*

δQ
error

0.00208 0.00077 0.00319 0.01840 0.00329 ***

Uncoupled Tunes Only Horizontal Vertical All OptiCalc

α
x

-0.069 -0.078 -0.068 -0.080 -0.058 -0.095

β
x

9.626 8.998 9.391 11.626 9.439 8.816

α
y

0.214 0.234 0.198 0.202 0.228 -0.017

β
y

24.142 20.021 19.384 25.595 22.119 8.961

ΔQ
min

0.00000 0.00651 0.00430 0.00431 0.00430 0.00430*

δQ
error

0.00070 0.00079 0.00067 0.00092 0.00069 ***

* Measured ΔQ
min

 

Fill #16935 (CuAu12-v2 ramp) with bi5-qs3 changed by -0.3

Fill #16935 (CuAu12-v2 ramp) with bi5-qs3 changed by -0.5
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